Isolation and characterization of recombinant annexin V expressed in Saccharomyces cerevisiae.
The cloning, purification and characterization of full-length annexin V, expressed intracellularly in Saccharomyces cerevisiae is detailed. Following homogenization in a glass bead mill, clarification by ultracentrifugation and fractional ammonium sulfate precipitation, the 319 amino acid protein was purified by column chromatography on phenyl-Sepharose and heparin-Sepharose. Annexin V elutes on reverse phase C4 silica as a single peak with greater than 97% homogeneity and is further characterized by a molecular mass of 34 kDa from electrophoresis under reducing conditions on SDS gels. Dynamic light scattering experiments reveal annexin V exists as a monomer in solution. Amino terminal Edman degradation afforded no sequence, therefore the carbamidomethylated protein was chemically cleaved with cyanogen bromide. Separation of the resulting peptide fragments on reverse phase HPLC followed by N-terminal sequencing and electrospray mass spectrometry supported the correct sequence as well as the existence of an acetyl blocking group on the N-terminus. The protein exhibits an isoelectric point of 4.73 by column chromatofocusing. Secondary structure predictions from CD spectroscopy indicate that the molecule is correctly folded. In anticoagulant assays, the purified protein exhibits dose-response effects in activated partial thromboplastin time (APTT) prolongation and doubles the clotting time of control human plasma at 70 micrograms ml-1. More specifically, in a factor Xa inhibition assay in which the activation of factor X via the tissue factor-factor VIIa complex is monitored by the cleavage of a factor Xa chromogenic substrate, recombinant annexin V exhibits a 50% inhibitory concentration (IC50) in the low nanomolar range.